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99. (New) The optoelectronic device of Claim 98, wherein the rare earth ions 
have transition lines in the about 0.2 micron to about 3.0 micron spectrum^when 
illuminated by said at least one optical source. 

100. (New) The optoelectronic device of Claim 98, wherein the rare earth ions 
have transition lines in the about 1.5 micron region when illuminated by said at 

*A least one optical source. 



101. (New) The optoelectronic device of Claim 98, wherein the rare earth ions 
comprise a rare earth ion chosen from the group consisting of erbium, ytterbium 
and neodymium ions. 

1 02. (New) The optoelectronic device of Claim 98, wherein the rare earth ions 
further comprise erbium ions and ytterbium ions. 

103. (New) The optoelectronic device of Claim 97, wherein the sol-gel based 
material further comprises at least one electr o-optic organic compo nent. 

104. (New) The optoelectronic device of Claim 97, wherein the active region is 
capable of being optically side-pumped. 

105. (New) The optoelectronic device of Claim 97, further comprising at least 
one optical source for optically pumping the active region. 



106. 



(New) The optoelectronic device of Claim 105, wherein the at least one 

optical source is chosen from the group consisting of at least one vertical cavity 
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surface emitting laser (VCSEL), at least one fiber laser, at least one waveguide 
laser and at least one semiconductor laser. 

107. (New) The optoelectronic device of Claim 105, wherein the at least one 
optical source is used to side-pump the active region of the optical interconnect. 

108. (New)^- — ^The optoelectronic device of Claim 105, further comprising an 
(optical detector Jjaat is in optical communication with the optical interconnect for 

detecting an optical signal within the optical interconnect. 

109. (New) The optoelectronic device of Claim 108, wherein the optical 
detector comprises a sol-gel based material. 

1 10. (New) The optoelectronic device of Claim 97, wherein the at least one 
optical interconnect further comprises grating structures formed on the at least one 
optical interconnect. 

111. (New) The optoelectronic device of Claim 110, wherein the grating 
structures have a fixed periodicity. 

1 12. (New) The optoelectronic device of Claim 1 1 0, wherein the grating 
structures have a chirped periodicity. 



113. 



(New) The optoelectronic device of Claim 97, wherein the at least one 

optical interconnect further comprises prism structures formed on the at least one 
optical interconnect. 
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1 14. (New) The optoelectronic device of Claim 97, wherein the at least one 
optical interconnect further comprises a plurality of optical interconnects disposed 
in a predetermined pattern on the first surface of the substrate. 

115. (New) The optoelectronic device of Claim 1 1 4, wherein the plurality of 
optoelectronic interconnects are point-to-point waveguides. 

116. (New) The optoelectronic device of Claim 114, wherein the plurality of 
optoelectronic interconnects are point-to-multipoint waveguides. 

117. (New) The optoelectronic device of Claim 1 1 4, wherein the plurality of 
optoelectronic interconnects are point-to-point waveguides and point-to- 
multipoint waveguides. 

^w) An optoelectronic device comprising: 

a su bstrate havin g a first surface; 
a nmcladding layer disposed on the first surface of the flexible substrate, 
the first claddin|^ayer comprising a first sol-gel based material; 

a core layer d^go^on the first cladding layer, the core layer comprising 
a second sol-gel basecjfmaN^al and having a higher refractive index than the first 
cladding layer; and 

a second cladding layer disp^ed on the core layer and the first cladding 
layer, the second cladding layer comprism*g^he first s ol-gel based mat erial. 



119. 



(New) The optoelectronic device of Claim wherein the first and 

second cladding layer is formed at process temperatures^dow the glass transition 
temperature of the first sol-gel based material and the core la^fe^s formed at 
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jcess 



temperatures below the glass transition temperature of the second sol-gel 
basSd material. 



120. (New) X An optoelectronic system composing: 
a substrate having a first surface; 

at least Ve optical interconnect formed on the first surface of the substrate 
comprising a sol-gVbased material and including an active region and grating 
structures formed on ttje active region; and 

at least one electr W P^te prox imate the active region of the interconnect, 
wherein applying v<mage to the at least one electrode plate alters the 
refractive index of the active rejrion. 

121. (New) The optoelectronic $\em of Claim 1 20, wherein the active region 
is doped with a rare earth ion. 



122. 



(New) The optoelectronic system of Cteim 120, wherein the active region 

is doped with one of the rare earth ions chosen fi\i the group consisting of 
erbium, ytterbium, and neodymium. 



123. (New) The optoelectronic system of Claim 120, wherein the active region 

is doped with erbium ions and ytterbium ions. 



124. (New) A mult i-dimensional optoelectronic device, compns 

a substrate having a first surface; 
a first optical interconnect formed on the first surface of the subside in a 
first horizontal plane of orientation relative to the first surface, the first < 
interconnect comprising a sol-gel based material and an active region; and 
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second optical interconnect formed in a second horizontal plane of 
orientation relative to the first surface, the second optical interconnect comprising 
a sol-gel baked material and an active region. 

125. (New) \p multi-dimensional optoelectronic device of Claim 1 24, further 
comprising a third\ptical interconnect formed in a third horizontal plane of 
orientation relative t^the first surface, the third optical interconnect comprising a 
sol-gel based material a\d an active region. 

126. (New) The multi dimensimial optoelectronic device of Claim 124, further 
comprising a third optical inte^bnnect formed on the first surface of the substrate 
generally parallel to and disno^djjff^fanar with the first optical interconnect, the 
second optical interconnect comprisW a sol-gel based material and an active 
region and a fourth optical interconneo^brmed in the same plane of orientation as 
the second optical interconnect generally\arallel to the second optical 
interconnect, the fourth optical interconnec^omprising a sol-gel based material 
and an active region. 

127. (New) The multi-dimensional optoelectronic device of Claim 126, further 
comprising a first coupling region comprising an areaVi which the first, second, 
third and fourth optical interconnects come into close pi^rimity to one another so 
as to facilitate optical coupling. 

128. (New) The multi-dimensional optoelectronic device of Crohn 126, 
wherein the first, second, third and fourth optical interconnects are geometrically 
symmetric. 
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(New) The multi-dimensional optoelectronic device of Claim 126, 

wherein the first, second, third and fourth optical interconnects are geometrically 
imetric. 




130. (New)X The multi-dimensional optoelectronic device of Claim 124, further 
comprisingkthird and fourth optical interconnects formed in the second horizontal 
plane of orientation, wherein the second, third and fourth optical interconnects are 
generally paralleMp each other and comprise a sol-gel based material and an 
active region and a ntfth optical interconnect formed in a third horizontal plane of 
orientation relative to tB& first surface and displaced from the second plane of 
orientation, the fifth optic^nterconnect comprising a sol-gel based material and 
an active region. 



131. (New) The multi-dimeiTfeiQi^^ptoelectronic device of Claim 1 3 0 wherein 

the first, third and fifth optical interconnects are formed in a first vertical plane of 
orientation relative to the first surface and tntesecond and fourth optical 
interconnects are disposed in the second horizokal plane of orientation generally 
equidistant from opposite sides of the third opticaRmterconnect. 



132. (New) 



The multi-dimensional optoelectronic devickof Claim 130, 



wherein the first, second, third, fourth and fifth optical intercojmects are 
positioned in close proximity to one another to define a first coupSUng region 
which facilitates optical coupling between the first, second, third, fobth and fifth 



